Introduction {#sec1-1}
============

Acne vulgaris is a very prevalent skin disorder, affecting 35% to over 90% of adolescents and often continuing into adulthood.\[[@ref1]\] The disorder is not a serious and contagious situation but affects the patient\'s social and emotional aspect of life.\[[@ref2]\] Current treatments for acne vulgaris include topical and oral medications that counteract microcomedone formation, sebum production, *Propionibacterium acnes*, and inflammation.\[[@ref3]\] These treatments consist of topical antibiotics such as clindamycin and erythromycin, topical retinoids such as tretinoin and adapalene, benzoyl peroxide, alpha hydroxy acids (AHA), salicylic acid, or azaleic acid. In severe cases, systemic antibiotics such as tetracycline and doxycycline, oral retinoides, and some hormones are indicated.\[[@ref4]--[@ref7]\] Currently, there is significant progress in the management of acne vulgaris.

Phototherapy (light, lasers, and photodynamic therapy) was presented as a therapeutic candidate to treat acne vulgaris with low-side effects.\[[@ref8][@ref9]\] The use of light source in treatment of acne vulgaris is not new. There are several reports of applying the full spectrum of light to treat acne vulgaris.\[[@ref10]--[@ref14]\] The absorption of light by *P. acnes* produces phototoxic agents that destroy them.\[[@ref15][@ref16]\] It is anticipated that infra red light destruct the sebaceous glands by photo thermal mechanism and reduce acne lesions.\[[@ref16]\] Probably red light exerts its action by releasing several cytokines from macrophages and other cells that reduces inflammation.\[[@ref17]\]

Low-level laser therapy (LLLT) in the red to near infrared spectral range (630--1000 nm) and nonthermal power (less than 200 mW) has been used in many clinical setting safely.\[[@ref18]--[@ref20]\] In this study, we have used to LLLT at two different wavelengths (red and infrared) as light sources to evaluate their therapeutic effects on acne vulgaris.

Materials and Methods {#sec1-2}
=====================

This study was a single-blind randomized clinical trial. The protocols and informed consent were reviewed and approved by Medical Ethics Board in Iran University of Medical Sciences (IUMS), Tehran, Iran. Participants in this study were patients referred to Dermatologic clinic of Rasol Akram Hospital, Tehran, Iran, and were clinically diagnosed by acne vulgaris between April 2008 and May 2009. Patients with mild to moderate acne vulgaris and age above 18 years participated in this study. Patients were excluded if they have used oral retinoid within past 1 year or any other acne treatment within past 3 months, had any photosensitivity disease, pregnancy, severe acnes that need systemic therapy, or any manipulation of acne.

Informed consent was obtained form participants. Right and left sides of the face were exposed to red LLLT (R-LLLT) and infrared LLLT (IR-LLLT), respectively. The R-LLLT sides were irradiated by InGaAs (630 nm, 10 mW, continuous) (RIKTA, Russia) with fluence 12 J/cm^2^ and the IR-LLLT sides were illuminated by GaAlAs (890 nm) with fluence 12 J/cm^2^ twice in week for 12 sessions. All patients were treated by topical clindamycine 2% on both sides.

Patients were clinically evaluated at baseline and weeks 2, 4, 6, and 8. Evaluation was based on formal counts of active lesions (papule and pustule). In addition, facial photographs were taken using a digital camera (PANASONIC, Tokyo, Japan). Photographs were taken using same manner at all time points. The images were viewed by a panel of two dermatologists who were not aware of the treated side.

The statistical analysis was performed using SPSS, version 17 (SPSS Inc., Chicago, IL, USA). Values were tested for normality, and when appropriate a pair sample t-test and independent t-test was used. A *P*-value of 0.05 or less was considered significant.

Results {#sec1-3}
=======

All 28 patients (18 women and 10 men) completed the study and none were lost to follow-up or excluded for failure to complete the laser application protocol. All patients tolerated the laser treatment without any adverse effect or reaction. The mean age of the patients was 25.9±2.9 years (range 18--32 years). Fourteen patients had skin type-III and the remained patients had skin type IV.

Total number of lesion of both sides of patients' face in baseline and each follow-up session was shown in [Table 1](#T1){ref-type="table"}. There was no significant differences between the mean of lesion counts on the sides treated by R-LLLT and side treated by IR-LLLT (*P*=0.8). There was a gradual decline in both sides of treated faces during the follow-up, but this trend was more significant in the R-LLLT treated side. Ten weeks after the beginning of treatment, a dramatic decrease in the number of lesion was observed in the R-LLLT treated side \[[Figure 1](#F1){ref-type="fig"}\].
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Discussion {#sec1-4}
==========

Our study showed that LLLT using 630-nm laser (red spectrum) significantly reduces active acne lesions after 12 sessions of treatment during 10 weeks follow-up. There was not any significant reduction of active lesions count in patients treated with 890-nm LLLT. It seems that LLLT in red spectrum is a safe therapeutic modality in treating facial acne vulgaris without any complication.

Despite many approaches to treatment of acne vulgaris, there are many patients who respond inadequately to treatment or experience some adverse effects. Although acne is not a life-threatening disease, but it affects patients' quality of life and socioeconomic burden. Hence, with all improvements in acne treatment, investigators seek alternative and complementary modalities with more effectiveness and less side effects. Nowadays, phototherapy is an interesting method in management of acne. Exposure of sunlight was used to treat acne and its efficacy has been reported up to 70%.\[[@ref21]\] Recently, Wide spectrums of visible lights as phototherapy have been used in treatment of acne. Lasers used as light source in phototherapy release coherent light that can provide very high radiance by focusing on a small targeted area of tissue in contrast to nonlaser light sources.\[[@ref14][@ref21]\] Therefore, we used laser source in this study.

Antiacne mechanisms of phototherapy is related to wavelength of light and its chromatophors in the pilosebaceous unit. Generally, these mechanisms include photochemical tissue interactions (without an exogenous photosensitizer) or selective photothermolysis.\[[@ref16]\] Photochemical treatment of acne using endogenous porphyrins is based on P. acne photoinactivation.\[[@ref21]\]

There are several reports that showed combination of blue and red light could obtain better result than monotherapy with blue light.\[[@ref22]--[@ref24]\] Despite effectiveness of blue light on activation of endogenous *P. acnes*' porphyrin, its depth of skin penetration is poor.\[[@ref25][@ref26]\]

In comparison with blue light, red spectrum penetrates more deeply in tissue. In addition, it has been shown that red light can affect the sebum secretion of sebaceous glands and keratinocyte behaviors.\[[@ref27]\] Red light has less effectiveness on activation of *P. acnes*' porphyrin and it does not seem that the beneficial effect of red-LLLT is related to photodynamic reactions. Red light also has antiinflammatory properties through its influence on cytokine production by macrophages.\[[@ref27]\]

As per our knowledge, there is only one report about the effect of infrared spectrum of laser in treatment of acne lesions. Paithankar *et al*. employed a device combining a diode laser at 1450 nm wavelength and cryogen cooling as nonablative manner in the treatment of acne vulgaris.\[[@ref28]\] They treated the lesions using a photothermal approach. In this study, we used nonthermal of infrared LLLT to treat the lesions and no significant reduction on the treated side with IR-LLLT was seen. Thus, this modality acts as a placebo for comparison of effect of red light laser in treatment of acne vulgaris.

Our study had some limitation. There was no standard protocol and fluence for LLLT in acne. Therefore, it is possible that the fluence used in this study for infrared LLLT to be inadequate. On the other hand, in this study, patients with severe acne lesion were excluded. Therefore, we are not capable to generalize these finding to all patients with acne vulgaris. Finally, LLLT with red wavelength (630 nm) is a safe and more effective method for treatment of mild to moderate acne vulgaris compared to infrared wavelength (890 nm) and can be combined with its medical treatments.
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